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Logistics and supply chain management are not new ideas. From the 
building of the pyramids to the relief of hunger in Africa, the principles 
underpinning the effective flow of materials and information to meet the 
requirements of customers have altered little. 
The elements of logistics and the supply chain have always been 
fundamental to the manufacturing, storage and movement of goods and 
products. It is only relatively recently, however, that they have come to be 
recognized as vital functions within the business and economic environment. 
Logistics has developed. Now it plays a major part in the success of many 
different operations and organizations. In essence, the underlying concepts 
and rationale for logistics are not new. They have evolved through several 
stages of development, but still use the basic ideas such as trade-off analysis, 
value chains and systems theory together with their associated techniques. 
Logistics is the management of the flow of goods, information and other 
resources including energy and people, between the point of origin and the 
point of consumption in order to meet the requirements of consumers 
(frequently, and originally, military organizations). Logistics involve the 
integration of information, transportation, inventory, warehousing, material-
handling, and packaging. 
In order to solve the main problem of how to improve the effectiveness 
and efficiency in the logistic system, several sub-problems need to be solved 
step by step. Firstly, the unique features of the logistic system are going to 
be studied. It will provide us with a better understanding of the global 
logistics systems. Secondly, the parameters that can be used to evaluate the 
effectiveness and efficiency of the logistic system need to be selected. Thus, 
the potential logistic solutions could be compared with each other and the 
improvement of potential solutions could be measured as well. Thirdly, it is 
necessary to make case studies on mapping how the inbound logistic system 
looks like in practice, which will promise the practicability of this study.  
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LABORATORY CLASSES CONTENT 
  
The cycle of laboratory classes on Logistics course is designed to 
strengthen students' formation of managerial mindset, skills, organization of 
logistics systems and effective management of the enterprise in the 
conditions of uncertainty and risk. Most suitable for this are the active forms 
of training and the computer simulation method. 
Using active forms of learning at the laboratory classes on Logistics 
course allows students to consolidate their theoretical knowledge into 
practice, to demonstrate the interdisciplinary relationship between the 
courses they are studying at the university. Students learn to use different 
methods of analyzing and forecasting of the enterprise logistics system in the 
changing environment, to identify the benefits for the enterprise and to 
choose methods of competition, to manage limited resources of the 
enterprise. So, the skills acquired by students during the laboratory classes 
will be needed them in their future professional activity. 
Labs are very demonstrable and help students to better perceive logistical 
processes. During the labs, students are training to manage the logistical 
processes and flows of the enterprise. Each week, students attended a lab 
classes that are 4 hours in length. 
The main goals for the lab classes of Logistics course:  
1. Master’s students will conduct guided inquiry on the tasks that reflect 
logistics practice in the context of supply chain management.  
2. Master’s students will analyze data and propose justifiable 
conclusions. 
3. Master’s students will conduct elements of scientific research both 
independently and collaboratively.  
4. Labs will stimulate Master’s student’s interest in logistics research and 
encourage participation in research endeavors.  
5. Master’s students will develop critical thinking skills in logistics that 
can be transfer to other economic experience.  
6. Master’s students will experience the successes and failures of lab 
classes.  
7. Master’s students will experience the successes and challenges of 
collaborative research.  
8. Master’s students will discuss results of laboratory classes. 
The students must be prepared for each lab. They must to study the lab 
topic by using lecture notes and required readings in special sources.  Student 
can control his independent work himself by the questions for self-control in 
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the Guidelines. If a student is not able to answer the questions himself, he 
should contact the course instructor during the consultations. 
It is necessary to arrive on labs in time. At the beginning of the lab, a 
brief control of students' knowledge is conducted. The results of the control 
are taken into account in the lab report assessment. 
Before the lab starts, students need to listen carefully to the explanations 
of the instructor and carefully read the description of the lab. In most lab 
classes, students will have a lab manual that contains background for the lab 
and directions of the lab procedure. Also there can be handouts or other 
materials students have access to. Each stage of laboratory work should be 
noted in drafts that allow the instructor to assess the students’ activity. 
The lab report must be prepared according to the guidelines. Reports are 
protected by student in the next laboratory class.  
The rules of evaluating student’s lab report are explained in these 
guidelines. The assessment of the laboratory classes is taken into account in 
general assessment of the Logistics course.  
Laboratory classes comprehend all units of the course. For each lab the 
students will have an exercise that consists of a problem or series of 
problems. Its purpose is to practice and assess the understanding of the 
course topics that were studied in lectures and workshops. The labs can be 
done individually or by groups of two students.  
 
Unit 1. Introduction to Logistics and Supply Chain Management 
 
Lab 1. Logistics Enterprise System (2 academic hours) 
The purpose of the laboratory class is providing an opportunity to apply 
economical and management knowledge to investigation of logistics 
enterprise system and logistics costs. 
 
Lab content: 
1. Determination of the logistics total cost for high-tech enterprises. 
2. The calculation of the logistics system efficiency. 
3. Analysis of the main results of laboratory class. 
4. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What kinds of logistics cost do exist in the supply chain? 
2. What are the ways to optimize logistics cost? 
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3. What budgeting methods do exist in the logistics system? 
4. How do you assess the efficiency of the logistics system? 
Student’s task for laboratory class: 
Exercise1. 
 Electricity is classified as a variable expense in a flexible budget. The master 
budget amount for electricity at the master budget volume of activity is 
$20000. If actual volume is 20 percent higher than the master budget volume, 
calculate the flexible budget amount.  
 Answer: $24000.  
 
Exercise 2. 
Supplies expense was $40000 last year. Current plans of budget are increase 
by 8 percent, but it is expected that the cost of supplies will increase by 10 
percent. What should be next year's budget? 
Answer:  $47520. 
Required Readings: 1, 2, 3, 7, 9, 11, 13, 14, 20. 
 
 
Unit 2. Logistics Management and Organization 
 
Lab 2. Manufacturing logistics (2 academic hours) 
The purpose of laboratory class is learning how to manage enterprise’s 
resources and costs for its break-even production. 
 
Lab content: 
1. Location Evaluation Methods: factor rating technique  
2. Cost-Profit-Volume or Break-Even Analysis. Factor Rating Method. 
3. Center of Gravity Method of Plant Location. 
4. Analysis of the main results of laboratory class. 
5. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What is the Location Evaluation Method? 
2. What does the total cost of the enterprise include in?  
3. In which cases does the gravity method of plant location apply? 
Student’s task for laboratory class: 
Exercise1. 
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There is an electricity cost at the oil enterprise. One part of cost is a 
constant (fixed), and it includes expenses for maintenance of the territory and 
some facilities, but another part is a variable cost. It includes the cost for 
production activity. 
Using data of the enterprise work for six months (Table 1), allocate fixed 
and variable cost from the total electricity cost: 
- using the maximum and minimum point method; 
- using the graphical method. 
Table 1. 
Enterprise’s Cost 
№ January February March April May June 
Q TC Q TC Q TC Q TC Q TC Q TC 
1 16 2014 36 3034 16 1114 16 4214 16 5114 16 6314 
2 17 2060 37 3060 17 1161 17 4262 17 5161 17 6363 
3 19 2040 39 3040 19 1141 19 4242 19 5141 19 6343 
4 22 2034 33 3034 11 1134 44 4234 55 5134 66 6334 
5 24 2078 34 3078 14 1178 44 4278 54 5178 64 6378 
6 25 2056 35 3056 15 1156 45 4256 55 5156 65 6356 
7 26 2045 36 3045 16 1145 46 4245 56 5145 66 6345 
8 28 2012 38 3033 18 1111 48 4214 58 5115 68 6316 
9 30 2042 30 3043 10 1141 40 4244 50 5145 70 6346 
10 32 2051 33 3053 11 1151 44 4251 55 5151 76 6351 
 
Cost-Profit-Volume Analysis steps: 
1. Determine the fixed and variable cost for each location. 
2. Plot the total-cost lines for all location alternatives on the same graph. 
3. Determine which location will have the lowest total cost for the expected 
level of output. Alternatively, determine which location will have the 
highest profit.  
 
Exercise 2. 
The manufacturing company plans to produce new products. The 
forecasted annual demand is 600 units. Fixed cost is $12000 in year. The 
variable cost per unit of product is $42. Analysis of competitive companies 
that produce similar products showed that the average level of selling prices 
is $67 for a unit. It is necessary to determine the "break-even point" in natural 
and value terms. 
Required Readings: 1, 3, 7, 9, 11, 12, 14, 16, 17, 18, 19, 20. 
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Lab 3. Distribution System (2 academic hours) 
The purpose of laboratory class is improving student’s skills in 
collecting, analyzing, interpreting and presenting data of distribution system. 
 
Lab content: 
1. Defining market boundaries 
2. Analysis of the main results of laboratory class. 
3. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What is the Checklists Method in the distribution network? 
2. In what cases is it advisable to use the analogy method in the 
distribution? 
3. Could you formulate the Reilly’s Law? What is the ‘turning point’ in 
the distribution network? 
Student’s task for laboratory class: 
Two enterprises, enterprise X and enterprise Y, produce the same type of 
products. So, they are the main competitors in the market of the same region. 
Also they use the same distributor to distribute their products. 
For increasing of distributor’s attention and ensuring a stable sales 
volume, both companies are actively doing business with the distributor. 
However, it is necessary not only to offer the products, but also to fulfill in 
strict accordance agreement conditions. 
The contract of the enterprise X and the contract of the enterprise Y 
provide equal relations with the distributor: the delivery of the products must 
be made every 15 days, the total delivery volume is 5000 tons. The delivery 
delay time should not exceed two days. 
In fact, during the last month the enterprises had the following business 
results (Table 2).  
Table 2 
Business Results of Enterprises 





















1 5 2 1 4,1 3 
2 3,2 3 2 5,9 2 
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3 6,8 2 3 5 3 
Analyze rhythm and uniformity of supply of enterprises, and estimate the 
average delay in deliveries for the periods. Compare the performance of 
enterprises with the terms of the supply contract. What enterprise does have 
the best situation? What bottlenecks in the sales system do they need to pay 
attention to? 
Required Readings: 1, 2, 3, 4, 5, 8, 10, 12, 14, 16, 17, 18, 20. 
 
Lab 4. Procurement and supply (2 academic hours) 
The purpose of laboratory class is to develop students' skills in choosing 
of supplier and managing procurement. 
 
Lab content: 
1. Provider Choice 
2. “Make-or-buy decision” 
3. Analysis of the main results of laboratory class. 
4. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What is the problem MOB - "Make-or-Buy"? 
2. What is the TCO model (‘Total Cost of Operation’)? 
3. What are the assessment criteria of the suppliers’ effectiveness? 
Student’s task for laboratory class: 
Company X has expanded the range of its products and has received a 
very profitable and responsible order for the medicament delivery to the 
aerospace corporation. The timing of the contract was very stringent.  
The company X has already worked with long-term supply partners of 
raw materials - companies A and B, which expressed their willingness to 
participate in the project, but it was a new direction for them. In addition, 
very good price conditions were offered by a large company C, which can to 
ensure the company's annual demand for raw materials by only one supply. 
So, Company X has chosen the supplier of raw materials for this project. 
What supplier has the company X chosen?  
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The following parameters were used to solve the case: 
- the assessment criteria for selecting a supplier (Table 3); 
- five-score evaluation of the value (weight) of the supplier selection 
criteria (from 0 to 4); 
- declared quality of the goods from all three suppliers is the same; 
- prices and terms of delivery (Table 4); 
- assessment criteria of the suppliers’ activities and their results of the 
first year (Tables 5). 
Table 3 
Criteria of the supplier choosing 
Assessment criteria The weight of the 
criteria 
Reliability of delivery  0,3 
Cost of raw materials  0,25 
Declared quality of raw materials  0,15 
Terms of payment and the necessity for storage of 
raw materials  
0,15 
The possibility of unscheduled deliveries and 
corrective actions  
0,1 
The financial conditions and the dynamics of the 




Prices and terms of delivery of raw materials 
Indicator Company A Company B Company C 
The price for one ton 
of raw materials, $ 
20 20 25 
Distance from X to the 
supplier's warehouse, 
km 
150 180 200 
Transportation tariff 
for 1 km, $/km 
5 7 7 
Delivery schedule Quarterly, the 
batches of 250 
tons 
Quarterly, the 
batches of 250 
tons 
Once a year, a 
batch of 1000 
tons 
Form of delivery The cargo is 
palletized 
Boxes The cargo is 
palletized 
Unloading cost, $ per 
tonn 
2 3 2 
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Indicator Company A Company B Company C 
Time for unloading, 
hours 
6 8 22 
 
Table 5 
Scores of the first year work of suppliers (expert’s evaluation) 
Indicator Company A Company B Company C 
Quarter Quarter Quarter 
1 2 3 4 1 2 3 4 1 
Reliability 
of delivery 
250 250 250 250 250 250 250 250 1000 
Cost of raw 
materials  































4 3 4 4 3 4 3 3 4 
The difficulties in choosing a supplier are often connecting with the 
uncertainty conditions. The result depends on the influence of various factors 
on the selecting criteria and their evaluation by the experts. At the same time, 
during the business, the rating of suppliers may change or work with several 
suppliers can be started.  
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Criteria 1 “Reliability of delivery”. The rating of company C, which 
carries out the total volume of delivery, is higher than the rating of companies 
A and B. 
Criteria 2 “Cost of raw materials”. It is important that the calculation of 
the raw materials cost depends on not only the purchase price, but the terms 
of delivery, the cost of transportation (if the transport is carried out by the 
buyer) and the cargo handling. 
Criteria 3 “Declared quality of raw materials”. The rating by this criteria 
is approximately the same for all suppliers. 
Criteria 4 “Terms of payment and the necessity for storage of raw 
materials”.  The supply of raw materials requires adequate payment and 
storage cost. The rating of the organizations A and B is higher than the rating 
of the company C. 
Criteria 5 “The possibility of unscheduled deliveries and corrective 
actions”. The conditions of the first year business can require adjustments in 
the quantity and quality of the supplied raw materials. 
Criteria 6 “The financial conditions and the dynamics of the relationship 
with the buyer”. Company C can be much larger and more financially 
sustainable than companies A and B. But company X already has working 
experience with companies A and B and it can equalize the evaluation of all 
three organizations by this criteria. 
Required Readings: 1, 2, 3, 7, 8, 10, 11, 16, 17, 18, 19, 20. 
Unit 3. Logistics Operations 
 
Lab 5. Transportation Systems (2 academic hours) 
The purpose of laboratory class is to develop student’s ability to solve 
the transportation problem by different methods.  
 
Lab content: 
1. Modeling the transportation problem 
2. Solution of the Transportation Problem by the North-West Corner 
Method  
3. Solution of the Transportation Problem by the Least-Cost Method 
4. Solving the transportation problem with Excel Solver 
5. Analysis of the main results of laboratory class. 
6. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
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1. What does "closed model of the transportation problem" mean? 
2. What are the main methods for the transport problem solving? 
Student’s task for laboratory class: 
The data for the Transportation Problem are given in Table 6.  
Table 6 
 
Consumer  X1 X2 X3 X4 Supply 
Supplier 
Y1 1 2 3 4 60 
Y2 4 3 2 0 80 
Y3 0 2 2 1 100 
Demand 40 60 80 60 240 
Please, solve this problem by methods you know. 
Required Readings: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 16, 18, 19, 20. 
 
 
Lab 6. Transportation Systems (2 academic hours) 
The purpose of laboratory class is to develop student’s skills in applying 
a range of practical methods and approaches to transportation problems 
solution. 
Lab content: 
1. Logistics Problems Solution by Using Graph Theory and Networks. 
2. Solve shortest path problem in graph. 
3. Maximum Flow in the Network 
4. Analysis of the main results of laboratory class. 
5. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What is a dummy user and when it is injected into the transport task? 
2. What kind of problems can be solved by graph theory? 
3. What are the rules for constructing network diagrams? 
Student’s task for laboratory class: 
There are three enterprises that can supply components to four computer 
manufactures. The distance data between suppliers and consumers is 
indicated in Table 7. 
Table 7 
The distance data between suppliers and consumers 
Suppliers Consumers (computer manufactures) 
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80 120 270 90 70 
Enterprise 
2 
130 180 250 110 80  
Enterprise 
3 
210 170 140 150 150  
Demand 50 90 100 60 - 
A transport tariff is 100 dollars per ton km. What transportation volume 
will provide the minimal cost? 
Required Readings: 1, 2, 3, 6, 7, 8, 9, 10, 11. 
 
 
Lab 7. Warehouse Management (2 academic hours) 
The purpose of laboratory class is to develop student’s ability to choose 
the criteria for warehouse location and assess warehouse’s effectiveness. 
 
Lab content: 
1. A Comparison of Heuristic Method for Service Facility Locations 
2. Responsibility assignment matrix. 
4. Analysis of the main results of laboratory class. 
5. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What are the criteria for warehouse location? 
2. In which cases the Heuristic Methods can be used? 
3. What are the issues of the warehouse optimization? 
Student’s task for laboratory class: 
A trading company is considered a major intermediary in the wholesale 
market. In order to enter a new sales market, company’s management 
decided to open a branch in the neighboring region. It is necessary to 
determine the feasibility of building company’s warehouse, if the projected 
annual turnover of the warehouse is 10000 tons, the length of the stock in the 
warehouse is 29 days. It is planned to invest $1500000 for the warehouse 
building. The fixed cost of the warehouse is $750000. The cargo operation 
cost of 1 ton is $1 per a day. 
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Analysis of the regional warehouse services market showed that the 
average cost of using 1 square meter of the warehouse is $3,9 per a day. The 
number of working days of the warehouse is 255. The normative payback 
period of capital investments is 6 years. 
Does the company need to build its warehouse? 
Required Readings: 1, 3, 4, 5, 6, 7, 8, 11, 12, 13, 18, 20. 
 
Unit 4. Logistics Administration and Integration in the Supply Chain 
 
Lab 8. Inventory management and the supply chains  
(2 academic hours) 
The purpose of laboratory class is to learn to apply the ABC analysis to 
the data of inventory management and to improve student’s kills in 
analyzing, interpreting and presenting its results. 
Lab content: 
1. Economic Order Quantity: Determining How Much to Order  
2. Stochastic Periodic-Review Models 
3. Analysis of the main results of laboratory class. 
4. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What the statistical methods can be used for the calculating of target 
and safety stock? 
2. What is the production natural decline? 
3. How the parameters of inventory control system with a fixed order 
can be calculated? 
4. What is the ABC method? 
5. What is the XYZ method? 
6. How can we use АВС- XYZ matrix for inventory managing? 
Student’s task for laboratory class: 
A high-tech company designs and develops electronics, computer 
software and personal computers. In the assembling of its smart-phone, the 
main items can be grouped as followed (Table 8)  
Table 8 
The main items of high-tech company 
№ Item Consumption, pieces 
 
Unit value, $/ 
pieces 
1 LED display 6000 20 
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№ Item Consumption, pieces 
 
Unit value, $/ 
pieces 
2 OLED display 40000 50 
3 Retina HD display 10000 48 
4 Memory 16GB 14000 10 
5 Memory 32GB 40000 13 
6 Memory 64GB 9000 16 
7 Camera 5MP 45000 16 
8 Camera 8MP 15000 20 
9 Connectivity system 
1 
18000 5 
10 Connectivity system 
2 
36000 10 
11 Core electronic dual 5000 40 
12 Core electronic quad 50000 60 
13 Core electronic multi 7000 60 
14 Battery lithium ion 40000 10 
15 Battery lithium 
polymer 
14000 20 
16 Sensors gyro 18000 3 
17 Sensors ambient light 36000 5 
18 Mechanical 






component version B 
54000 18 
 




Considering the data illustrated in the table below, classify the items into 
three groups in order of their performance using an ABC Analysis. 
The idea of the ABC method is to distinguish the most significant objects 
from a set of similar objects.  As a rule, such objects are few, and it is 
necessary to pay the main attention to them. 
ABC analysis steps: 
1. Formulation of the purpose of the analysis. 
2. Identification of control objects analyzed by the ABC method. 
3. Identification of the object’s feature that will be the basis for the 
classification of objects. 
4. Evaluation of the objects according to the distinguished classification 
feature. 
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5. Grouping of the objects according to the value decrease. 
6. Construction of the ABC curve. 
7. Separation of the objects into three groups: group A, group B and 
group C. 
Required Readings: 1, 2, 3, 6, 7, 8, 10, 11, 12, 13, 15, 17. 
 
Lab 9. Logistics Security Management (2 academic hours) 
The purpose of laboratory class is to develop student’s ability to assess 
risks in logistics by the statistical methods. 
 
Lab content: 
1. Assessment of logistics risks by the statistical methods. The payoff 
matrix. 
2. Calculation of the risk. 
3. Analysis of the main results of laboratory class. 
4. Writing a lab report. 
Recommendations for students.  
Carefully read the description of the lab. After that answer the questions, 
please: 
1. What kinds of risks do you know? 
2. What methods of risk assessment are used in logistics? 
3. What rules for the risk curve constructing do exist? 
4. What is the CCRS map (Composite Common Risk Segment map) and 
the "probability - loss" matrix? 
Student’s task for laboratory class: 
The company's logistics service conducted a research of raw material market. 
As a result, company selected three the most attractive suppliers. The 
suppliers were evaluated by seven criteria on a 10-score scale: 
I - timeliness of deliveries; 
II - quality of the delivered goods; 
III - terms of payment (cash, bank transfer); 
IV - financial condition of the supplier; 
V - price; 
VI - safety of cargo; 
VII - the possibility of unscheduled deliveries. 













A B C D E F 
I -timeliness 
of deliveries 
0,1 4 7 10 6 8 9 




0,2 6 5 6 9 10 8 









0,1 6 8 7 9 10 9 
V - price 0,2 7 5 8 10 9 8 
VI - safety 
of cargo 
0,15 3 8 4 9 7 7 





0,15 5 7 9 10 5 7 
Students need to decide with what supplier to enter into a contract. 





LAB REPORT CONTENT 
 
General Comments: The students are advised to note the following rules 
regarding the lab report. 
The single most important requirement for the laboratory report is clarity. 
If students are using a word processor for their lab report, then they must use 
the spelling and grammar checkers. The grammar check can be anywhere 
because often sentences are wordy and complex. In general, passive 
sentences are less understandable. However, grammar check will not assess 
clarity, and it will ignore simple errors.  
Lab Report Structure:  
1. Cover Sheet.  
The lab report should include a title page (cover sheet) as that presented 
in appendix 1, with all of the appropriate information. This page has the 
assigned lab section, the title of the lab, student’s name, the date that the lab 
was performed and the course instructor’s name.  
2. Abstract.  
The purpose of an abstract is to help a reader decide if this paper is 
interesting for him/her or not. The abstract should be brief. Generally, the 
abstract should answer the following questions: 
 What is the objective of the lab? 
 What actions and calculations are performed to achieve the 
objective? 
 What are the main results of the lab achieved? 
 What conclusions can be made from these results? 
The abstract should never be more than one page long and should not 
include any references to the body of the report. 
3. Objective and Introduction.  
The objective should answer the question: What is the lab objective designed 
to determine? Please, state the objective clearly in a complete sentence.  A 
few explanatory sentences may be included, if needed.  
The introduction must start in a separate paragraph. It provides 
explanation of the logistics problem.  It explains the significance as well as 
any significant background information of the problem. 
4. Data.  
For each lab manual has one or more data sheets for recording raw data, 
as well as, intermediate and final data values. The values that students record 
on their data sheet can be:  
- units (such as kg for kilograms, km for kilometers); 
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- reasonable uncertainty and risk estimates for logistics procedures 
and supply chain steps 
- significant logistics digits; 
- statistics error for calculated quantities. 
5. Graphs. 
 Students must follow the lab guidelines for all graphs. It is allowed to 
perform graphs and schemes in manual for lab report. 
6. Calculations. 
Students must show calculations in a neat and orderly outline form. 
Students include in the lab report a brief description of the calculation, the 
equation, numbers from their data substituted into the equation and the result. 
They do not include the intermediate steps. Numbers in the sample 
calculations must agree with what they recorded in their data sheet. For 
calculations repeated many times, students only include one sample 
calculation. Their answers should have the proper number of significant 
figures and units. (It is not necessary to show the calculation for obtaining an 
average). Typing the equation into the lab report is also required. Students 
can use the equation editor in Microsoft Word or they can do it  in manual. 
7. Results. 
Students should summarize their results in the introductory sentence.  
They must relate their results to their objective.  It is necessary to present the 
results in the easiest way for the course instructor to understand: graphs, 
tables, figures, etc.  Spreadsheets are often an ideal tool for organizing the 
data, analyzing the data, and generating graphs and tables.  All tables and 
figures should be accompanied by comments in the text of report. It is 
important to use a numbering system for identification of each one.  All 
figures and tables must have numbers and captions. While the table captions 
should be placed over the table, figure captions should be placed below the 
figure. 
8. Discussion of Results. 
This is the most important part of the lab report.  It is devoted to 
analyzing the data. Students should explain the results of the lab, comment 
on the results they obtained, compare obtained results with expected results, 
give probable reasons for discrepancies from the correct results, answer post-
lab questions and solve any problems that may have been presented.   
 9. Conclusions  
Students should state their discoveries, judgments and opinions from the 
results of the lab.  Make recommendations for further study.  Suggest ways 
to improve the results if it is possible.  
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Endnotes. The report should not be a big production. It should not take 
hours to write. The lab report objective is to write down the significant details 
of the lab topic, the analysis of the data and results.  
No student should copy data and results from anyone who is not his or 
her lab partner. Students may discuss the results with their lab partner and 
other students, but the lab report that they submit must be their own work. 
Lab reports are subject to all the rules governing academic honesty. 





ASSESSMENT TOOLS  
Laboratory classes contribute to the development of three student 
competencies: 
-  ability to think critically, analyze and synthesize information (CC-1, 
Cultural Competency-1); 
- ability to conduct individual research; to prove relevance and 
significance of research (GPC-1, General Professional Competency -3); 
-  ability to conduct research and manage business processes using 
qualitative and quantitative methods; to develop analytical reports (PC-4, 
Professional Competency-4). 
So, the main purpose of assessing of the students activity during 
laboratory classes and their lab reports is to examine the degree of student's 
competencies development according to the Federal Educational Standard.  
These competencies imply a number of learning outcomes that can be 
demonstrated by students during the preparation of the lab report.  
Learning outcomes that can be assessed using lab report include: 
- technical skills in using computer software; 
- an understanding of logistics procedures and scientific methods; 
- the skills of scientific enquiry and problem-solving in logistics: 
- the complementary skills of collaborative learning and teamwork in 
laboratory settings; 
- understanding, and being prepared for, future possible roles in 
laboratory-based work. 
Laboratory reports are prepared on completion of the lab task. They 
demonstrate students' calculations, interpretation and reflection abilities, and 
course instructor can infer from them the knowledge and skills developed 
through laboratory classes. Laboratory reports also involve a lot of work for 
the students and course instructor, sometimes entailing delays between the 
student's submission of the report and the return of feedback and grades. 
Sometimes students report on methods they did not implement, or results 
they did not obtain. Course instructor should address ethical issues as a 
central part of lab report. For example, students need to add a personal 
reflection on any logistical problems they faced in carrying out their 
laboratory work and preparing their report. 
The main criteria used by the course instructor to assess student’s lab 
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Attendance is a key factor in academic success. Any absence, regardless 
of the reason, will prevent the student from getting the full benefit of the 
course. Therefore, students should recognize the advantages of regular and 
punctual class attendance; accept it as a personal responsibility. Absences 
are controlled by institution direction. The number of absences for whatever 
reason is taken into account in the final grade.  
The instructor has the right does not to admit the late student to the 
laboratory class. 
In the case of missing a lab the student must take additional classes of  
laboratory training and submit lab report. Additional classes are paid by the 
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